Osteoblasts increase their rate of division and align in response to cyclic, mechanical tension in vitro.
Bone adapts to physical deformation in vivo, yet the mechanism of the adaptive process remains unknown. One reason for this perplexity has been the difficulty in examining the effects of a well-defined deformation regimen on individual bone cells. With the utilization of novel, flexible-bottomed cell culture plates, one can study the effects of cyclic strain on the morphologic and biochemical adaptations of individual osteoblasts in vitro. Avian, calvarial osteoblast-like cells, from passes 2-5, responded to cyclic strain, by increasing their rates of DNA synthesis and cell division during the first 72 h after initiation of a continuous deformation regimen comprised of 3 cycles per min of 0-24% elongation. In addition, within hours after initiation of the deformation regimen, cells oriented 90 degrees to the applied strain field at the periphery of the culture plate in the region of maximum strain and elongation.